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Chapter  14:  Oscillations 

frequency Hertz amplitude period angular frequency 

!  

T = 1
f
 

!  

" =
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!  

x(t) = A cos(" t +#o) phase constant 

!  

" (t) = #$Asin($ t + %o) spring pendulum 

Hooke's Law Kinetic energy potential energy 
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Chapter  15:  Fluids 
density 

!  

" water =1000kg/m3 pressure pascal Pa standard atmosphere  hydrostatic 

!  

1atm=1.013" 105pa 

! 

p= po +"gd hydraulic lift Buoyancy 

!  

" 1A1 = " 2A2 

!  

d2A2 =d1A1 

!  

FB =" f Vf g continuity equation Bernoulli's Equation 

!  

p1 + 1
2

"# 1
2

+ " gy1 = constant 

 
Chapter  16:  Macrodescr iption 

! 

STP T = 0¡c,p=1atm( ) density number density Avogadro's Number  

moles 

!  

T
K

= 273+T
c
 

!  

TF = 9
5

Tc +32¡  ideal gas law 

!  

pV = nRT universal gas constant 

!  

R = 8.31J mol K isochoric isobaric isothermal 

!  

NA = 6.02" 1023 particles/mol 

 
Chapter  17:  1st Law of Thermodynamics 
pV diagrams 

!  

W =" p#V  heat 1 cal = 4.186J 1000 cal = 1 Cal 1st Law 

!  

" ETH = W +Q 

!  

" E
TH

=Mc" T  

!  

cwater = 4190J/kgK  

!  

cice = 2090J/kgK 

latent heat Q = ML fusion vaporization specific heats of gases Cv specific heat 
Cp 

!  

" ETH = nCv" T  adiabatic process 

!  

W = nCv" T  

!  

pV" = constant  
!  = 1.40 diatomic gas !  = 1.67 monatomic gas 

!  

ccopper= 385J/kgK 

 
Chapter  18:  Micro/Macro 

root-mean-square velocity 

!  

" rms = (" 2 )avg  

! 

"rms = 3pV
Nm

 

!  

" avg = 1
2

m#rms
2  entropy 

molecular translational kinetic energy 

!  

" avg = 3
2

kBT  

!  

kB =1.38" 10#23J/K  

!  

" rms =
3kBT

m
 

!  

ETH = N(" avg) 

!  

" ETH = 3
2

nR" T  

!  

" ETH = nCv" T  monatomic gas 

!  

C
v

= 3

2
R  disorder 

2nd Law 
 
Chapter  19:  Heat Engines 
1st Law revised 

!  

Q = Ws + " ETH QH Qc heat reservoirs 1 cycle of engine refrigerator 

!  

" ETH( )net
= 0 1 cycle work done by engine 

!  

Wout =Qnet =QH " Qc thermal efficiency  

!  

" =
Wout
QH

=1#
Qc
QH

 coefficient of performance 

!  

K =
Qc
Win

 Brayton cycle Carnot cycle 


